NAV 8224 
PATENT 



AMENDMENTS TO THE CLAIMS 





shody 1 



56. (currently amended) A method for determining the geometry of a semi-rigid 
element during a procedure, the method using an image data set having reference 
poihte for the body element, a relative position between said reference points of the semi- 
rigid boQ^lement being variable, the method comprising: 

identifWs, during the procedure, the relative position of each of the reference 
points for the semi^^^id body element; 

deriving a tran^Pmn relating the relative position of the reference points during 
the procedure to the relativbsposition of the reference points in the image data set in order 
to determine the geometry of tfte body element during the procedure; 

modifying the image data s^ based on the transform in order to generate a 
displaced image data set representing ^le geometry of the body element during the 
procedure; and 

generating a display based on the dispiaced image data set illustrating the 
geometry of the body element during the procedm;^. 



57. (previously added) The method of claim 56\(herein the semi-rigid body 
element is soft tissue. 



58. (currently amended) A method for determining the geometry and position of 
a semi-rigid body element during a procedure, the method using a sysWi including an . 
array, and instrument in communication with the array, and a processor ir 
communication with the array and storing an image data set having referenc^oints for 
the body element, a relative position between said reference points of the semi-rj^id body 
element being variable, the method comprising: 

touching the reference points for the semi-rigid body element with the instrui^nt 
during the procedure and communicating the position of the reference points to the arrays. 

communicating the position of the reference points of the body element during the 
procedure to the processor; 

determining the relative position of the reference points; 
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\ deriving a transform of the relative position of the reference points during the 
procedure to the relative position of the reference points in the image data set in order to 
determineHhe geometry and position of the body element during the procedure; 

modiwing the image data set based on the transform in order to generate a 
displaced imag\ data set representing the geometry and position of the body element 
during the procedure; and 

displaying tlae geometry and position of the body element during the procedure 
based on the displaceld image data set. 

59. (previously aaded) The method of claim 58 wherein the semi-rigid body 
element is soft tissue. \ 

60. (currently amended)\A system for determining the geometry and position of 
at least one a_semi-rigid body elemVit during a procedure, the system comprising: 

an image data set of the body Mement, the image data set having reference points 
for the body element, a relative positioiivbetween said reference points of the semi-rigid 
body element being variable ; \ 

an array of receivers; \ 

an instrument in communication with tW array, the instrument identifying the 
position of the reference points of the body elenifent during the procedure; 

a processor in communication with the arrav and storing the image data set, the 
processor programmed to modify the image data set leased on the identified position of 
the reference points of the body element during the procedure and to generate a displaced 
image data set representing the geometry and position oMie body element during the 
procedure; and \ 

a display for displaying the geometry and position ofihe body element during the 
procedure based on the displaced image data set generated by the processor. 



61 . (currently amended) A system for determining the geometry and position of 
at least on e a_serrii-rigid body element during a procedure, the systeniScomprising: 
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an image data set of the body element, the image data set data points identifying a 
contour, said contour having a position and h^ing contour reference points for the body 
element , a relative position between said reference points of the semi-rigid body element 
being variable ; \ 

an array of receivers; \ 

a scanning probe in communication with thaarray, the scanning probe 
determining the contour of the body element during the procedure; 

a proc e ssor in communication with th e array, tn e scanning prob e d e t e rmining th e 
contour of th e body el e ment during th e proc e dur e ; \ 

a processor in communication with the array and storing the image data set, the 
processor programmed to determine the position of the comtour of the body element 
during the procedure and to compare the position of the contour of the body element to 
the position of the contour of the body element as represented by the image data set and^ 
the processor further programmed to modify the image data se\based on the identified 
position of the contour of the body element during the procedure^and to generate a 
displaced image data set representing the geometry and position oXthe body element 
during the procedure; and \ 

a display for displaying the geometry and position of the body\lement during the 
procedure based on the displaced image data set generated by the processor. 

62. (currently amended) A method for determining the geometry oKa deformable 
body element during a procedure, the body element having reference points, t\e method 
comprising: \ 

obtaining an image data set of the deformable body element, the data set mcluding 
the reference points for the body element , a relative position between said referencie 
points of the deformable body element being variable ; \ 

identifying the relative position of each of the reference points for the body \ 
element during the procedure; \ 

deriving a transform relating the relative position of the reference points during \ 
the procedure to the relative position of the reference points in the image data set in order 
to determine the geometry of the body element during the procedure; 
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modifying the image data bet based on the transform in order to generate a 
displaced image data set representing the geometry of the body element during the 



\ 



procedure; and 

generating a display based oA the displaced image data set illustrating the 
geometry of the body element during the procedure. 



63. (previously added) The method of claim 62 wherein the deformable body 
element is soft tissue. 




64. (currently amended) A system fbr use during a medical or surgical procedure 
on a body, said system generating a display rebresenting the position and geometry of 
on e or mor e a_body e l e ments element during the procedure based on scans taken of the 
body by a scanner prior to the procedure, the sca^i having reference points for e ach of the 
body el e m e nt s element , th e r e fer e nc e points of a particular body e l e ment having a Icnown 
s patial r e lation to th e particular body el e m e nt , a rel^ive position between said reference 
points of the body element being variable, and basedpn a position of a projection of the 
body element prior to the procedure, said system composing: 

means for identifying, during the procedure, the position of the reference points of 
e ach of the body e lem e nts element to b e display e d wherein said identifying means 
comprises a reference array having a location outside the hoAy for providing a reference, 
means for determining the position.of the reference points of me body e l e ments element 
to be display e d relative to the reference array, and a fluoroscopic device for determining 
a position of a projection of eaeh-ef the body e l e m e nt s element during the procedure; 

a processor comparing the position of the projection of the pody element during 
the procedure to the position of the projection of the body element pVor to the procedure, 
said processor modifying the image data set according to the compariaon of the 
projection during the procedure and the projection prior to the procedur^ and according to 
the identified position of the reference points during the procedure, as identified by the 
identifying means, said processor generating a displaced image data set rcOTesenting the 
position and geometry of the body e l e m e ntfs) element during the procedurcT^Baid 
proc e s s or comparing th e position of th e proj e ction of e ach of th e body e l e m e n\s_during 
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th e procedur e to the position of the projection of each of th e body e lements prior to th e 
proc e dur e; and 

a display utilizing the displaced image data set generated by the processor, 
illustrating the position and geometry of the bofly el e m e nt(s) element during the 
procedure. \ 

65. (currently amended) The system of claim 64 wherein the fluoroscopic device 
comprises a fluoroscopic tube in fixed relation to aVfluoroscopic plate b e tw ee n which th e 
adapted so that on e or more the body e l e ments element ar e location may be positioned 
therebetween for determining a position of a projection of e ach of the body e l e m e nts 
element during the procedure and wherein the processor compares the position of the 
projection of e ach of the body e l e m e nts element durinathe procedure to the position of 
,the projection of e ach of the body elem e nts element prior to the procedure. 

66. (currently amended) The system of claim 65 wherein said fluoroscopic tube 
or said fluoroscopic plate each have emitters thereon in communication with the 
reference array and wherein the determining means is adapteaUo determine the position 
of the tube and plate relative to the reference array whereby the\position of the projection 
of eaeh the body element can be determined. \ 

67. (currently amended) The system of claim 65 wherein said reference array has 
emitters thereon in communication with the fluoroscopic tube or the fluoroscopic plate 
and wherein the determining means is adapted to determine the position of the tube or 
plate relative to the reference array whereby the position of the projection of each the 
body element can be determined. \ 



